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The colorimeter here described, which we have chosen to
call the "Denison Laboratories colorimeter," has been in con-
stant use in the Henry S. Denison Research Laboratories and
in the Laboratory of Biochemistry of the University of
Colorado for a period of more than a year. It was designed
in an attempt to devise for the use of the clinician a simple
instrument which does not lose, because ofits simplicity,
any great degree of accuracy. As the number of students
who have used the colorimeter is now quite large, it seems

best, in order to establish the identity of the instrument, to
describe it without delay and without relation to other papers
on methods and technic which
are now in preparation.
The materials out of which

the colorimeter is constructed
consist of an ordinary Pills-
bury slide box designed to
hold twenty-five microscope
slides, two test tubes gradu-
ated to 30 c.c. in fifths, and
a small piece of ground glass.
One end is entirely removed
from the box, and in the other
end are drilled two holes
large enough to admit the
two test tubes. Best results
are obtained when the ad-
jacent edges of the two holes
are about three-fourths inch
apart. A small wooden piece
with two holes corresponding
to those in the top of the box
is made to fit into the grooves
designed for slides, and is
placed a little below the mid-
dle of the box, as in the illus-
tration. This serves to hold
the tubes in place in a ver-
tical position. The inside of
the box and lid are blackened
with a dead finish paint, and
the lid is hinged to the box.
The ground glass should have
a fine-grained, smooth sur-
face,1 and should be so cut
that it will fit into the slots
provided for the microscope
slides, and at the same time
completely fill the aperture
between the top and the bottom of the box when the lid
is closed. The glass, when in its place near the end
of the box from which the wooden end piece has been
removed, serves as a base on which the test tubes rest and
also acts as an illuminating and diffusing screen. Ordinary
stock test tubes graduated to 30 c.c. in fifths are used ;
these must be selected and paired so that the 30 c.c. gradua-
tion mark on the two tubes will come within 1 or 2 mm. of
one another when the tubes are made to stand upright on a
level surface. One tube should be marked "Standard" ; the
other "Unknown." Wax pencil marking will do, but acid
etching is preferable. A small mirror or a bit of bright tin, or,
in good light, a piece of white blotting paper will serve to
reflect the daylight up through the tubes. In using the instru-
ment, one looks vertically downward through two tubes
equally and evenly illuminated from below.

From the Henry S. Denison Research Laboratories of the Univer-
sity of Colorado.

1. Ground glass may be prepared very easily by rubbing together
two plates of glass with carborundum (or emery) powder and a little
oil between them. In the colorimeter described, glass ground on both
sides has been used.

TECHNIC FOR USING THE COLORIMETER

The tube marked "Unknown" is filled with the solution to
be tested until the bottom of the meniscus comes exactly to
the 10 c.c. mark, and into the tube marked "Standard" some
of the standard solution of known strength is poured. Both
tubes are put into the colorimeter box and the colors com-

pared while the instrument is held some distance from the
reflecting surface and about 2 feet from the eye. If the colors
do not match, and there is hardly a chance that they will,
the standard solution is to be added to or withdrawn from
the standard tube until a match is obtained. Additions to
or withdrawals from the tube may be made with a Wright
or opsonic pipet, that is, a medicine dropper drawn out to a

capillary tube. When the colors in the two tubes seem to
match perfectly, the eye is rested a moment, and they are

compared again after the box has been turned round so that
the tube which was formerly on the right will be on the

left. If the colors still match perfectly, the standard tube
is withdrawn and the reading taken at the bottom of the
meniscus. If 10 c.c. of unknown solution are used
and the standard solution is brought to a match, then ifI_ í—v

^JThe Denison Laboratories colorimeter

strength of the unknown
solution, expressed in terms
of percentage of strength of
the standard solution, may be
obtained by multiplying the
reading of the standard tube
by 10. For example, ' if the
reading of the standard is 8.4,
the strength of the unknown
solution is 84 per cent, of the
strength of the standard ; or,
if the reading is 11.4, then
the unknown is 114 per cent,
as strong as the standard
solution. Greatest accuracy
is obtained by alternately
working from dark to light
and from light to dark. In
other words, one begins with
too much standard and with-
draws the solution to a match
for a first reading; then for
the next reading one begins
light and adds standard solu-
tion to a match. The aver-
age of three or four succes-

sively consistent readings
should be taken as the figure
on which to base calcula-
tions.

RESULTS
When three or four read-

ings are taken in the manner
described by one with ordi-

nary color sense, it is most unusual for the average to show
an error as great as 2 per cent. That this statement is con-
servative may be seen from the results of the following test :
A picramic acid solution prepared as a standard for the blood
sugar method of one of us with Benedict2 was diluted so that
10 c.c. were equivalent to 0.1 mg. of glucose. Some of this
solution was placed in the unknown tube, and students, whohad no idea of the amount of solution in this tube, were
asked to add the same solution to the standard tube until a
match was obtained. The results of this test are. shown in
the accompanying table. Students B and F had had no
previous colorimetric experience beyond that of the deter-
mination of ammonia in water by the use of nesslerization
tubes ; Student M had used the colorimeter at intervals for
a period of three months, but had had no previous colori-
metric experience.
About the only source of error that has come to our atten-

tion is the illumination. The ground glass must be clean and
2. Lewis, R. C., and Benedict, S. R.: Jour. Biol. Chem., 1915,

20, 61.
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dry, and the colorimeter must be held far enough from the
reflecting surface to insure even illumination. Naturally,
the test tubes must be clean, but there is far less trouble
from dirty glass in this instrument than in other colorimeters.
The instrument offers certain advantages over other col-

orimeters. To mention only a few of these, it costs only
about a dollar to make; it is possible to read accurately much
paler colors than with the Duboscq or Heilige colorimeters ;
and, as no cement is used in its construction, strongly acid
or alkaline solutions can do the instrument no harm. Another

ACCURACY OF THE COLORIMETER
Amount of
Solution in Average Error of
"Unknown" Readings of Reading of Average

Tube, "Standard," "Standard," Reading,Student C.c. C.c. C.c. Per Cent.B. 13.6 13.5,13.8,14.0,13.8 13.775 +1.29
F. 13.6 14.0,13.8,13.4,13.5 13.675 +0.55F. 9.2 9.3, 9.3, 8.6, 9.3 9.125 —0.82
M. 10.0 9.9,10.0,10.0,10.0 9.975 —0.25
M. 15.0 15.0,15.2,15.2. 15.133 +0.89M. 20.0 19.8,19.9,20.1. 19.933 —0.33

point of interest worthy of note is the fact that with this
instrument subjective error is reduced to a minimum, because
the scale to be read is hidden completely during the matching
of the colors.
We have used the instrument repeatedly and with perfect

satisfaction for the determination of phenolsulphonephthalein,
ammonia, urea, creatinin, and total nitrogen in urine ; urea,
nonprotein nitrogen, uric acid, creatinin and creatin, and
sugar in blood; and protein and lactose in milk.

DEATH FROM PRESSURE ON LARYNX BY EXTREME
ANTERIOR CURVATURE OF CERVICAL SPINE

Alfred H. Noehren, M.D., Buffalo
Fellow of the American College of Surgeons

Miss U., aged 66, was admitted to the Lutheran Church
Home as an inmate about twenty years ago. Since that time,
she had been in fairly good health, except that she had expe-
rienced constant difficulty in swallowing. Thus
she had been unable to eat her oatmeal without
picking out any lumps that might be in it. She
had also been markedly hunchbacked ever since
she had been in the institution. The cause of
this deformity could not be ascertained.
I saw her for the first time, the morning of

Jan. 5, 1918. During the two previous days, her
difficulty in swallowing had markedly increased,
and for twelve hours she had been unable to
swallow anything.
Only a very superficial examination was possible, as the

patient was in great distress and could not breathe except
when curled up on her left side. The most obvious symptom
was her extreme dyspnea, not a rapid breathing as in pneu-
monia, but a labored and rather slow breathing, as though
there were some obstruction in the respiratory tract. Exami-
nation of heart and lungs showed them to be normal, but
very little air was entering the lungs. On looking into her
mouth, I saw a bulging on the posterior pharyngeal wall,
which felt hard to the palpating finger.
Further examination was made impossible by her con-

dition but a diagnosis of pressure on some part of the respira-
tory tract was made. Death occurred about six hours later.
Postmortem examination, made by Dr. Mueller, pathologist

of the Deaconess Hospital, revealed the cause of the dyspnea
and dysphagia. The marked kyphosis in the dorsal region
caused a compensatory lordosis in the lumbar and cervical
regions, the most anterior portion of the latter consisting of
the third and fourth cervical vertebrae. This anterior cur-
vature came forward directly above the larynx and the
opening of the esophagus, and pressed the epiglottis down on

both of them, thus practically shutting them off. It occupied
so much of the usual pharyngeal space that when the finger
was introduced into the mouth, it felt like a large osteoma
filling the mouth and pharynx. A thorough examination of
the interior of the chest revealed nothing abnormal except

a reddening of the mucous membrane of the trachea, with a
moderate amount of semipurulent exúdate.
The sequence of events which led to the patient's death was

probably somewhat as follows : With the settling of the ver-

tebrae, which occurs in old age, the abnormal curves in the
spine were exaggerated, until the cervical convexity came
forward to such an extent that it almost shut off the glottis
and the esophagus, causing an edema of the larynx that
quickly caused her death.
If an exact diagnosis had been possible before death, a

tracheotomy might have been indicated, but probably would
not have saved the patient's life on account of her age and
poor condition when first seen.
1196 Main Street.

IMPROVED MOUTH-GAG AND TONGUE-DEPRESSOR

J. J. Moyer, M.D., Oakland, Calif.
This invention relates to improvements in mouth specula

and more particularly to an improved tongue-depressor. Its
object is to provide a tongue-depressor which is instantane-
ously removable from the mouth-gag. This tongue-depressor
may be adjusted for depth to suit the mouth, and has an

oscillatory mounting, leaving the operator free to move the
tongue-depressor from side to side without affecting the
adjustment of the gag or removing the depressor from its
holding means.
The particular advantage of the device is the ease with

which the tongue-depressor is manipulated, in and out or
from side to side in an instant.

Mouth-gag and tongue-depressor.

The ratchet on the gag affords adjustment of the mouth to
any desired opening. By the pressing of a button on the side,
the ratchet is released.
In the hands of my associates and myself, this instrument

gives great satisfaction.
Fourteenth and Jefferson Streets.

First American Book on Military Medicine.\p=m-\JohnJones
(1729-1791), who had been a surgeon of French troops in the
war of 1758 and afterwards rendered worthy service in the
Revolution, published a treatise on wounds and fractures
in 1775, which was the first surgical work published in this
country, and, through its appendix on camp and military
hospitals, the first American book on military medicine.—
Lieut.-Col. C. C. McCulloch, Jr., U. S. Army: The Scientific
and Administrative Achievement of the Medical Corps of the
United States Army, the Scientific Monthly.
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